Aphoristia (= Symphurus) orientalis Bleeker 1879, collected from an unspecified depth and location in Japanese waters, is the first described species of symphurine tonguefish from Indo-Pacific waters. The original description with accompanying illustration is based on the unique holotype specimen and provides limited diagnostic characters for this taxon. Subsequent to its description, the holotype of A. orientalis has been lost. Limited diagnostic information and loss of the holotype have caused considerable confusion to subsequent systematic studies regarding the identity of this and similar tonguefish species occurring in the Indo-West Pacific region. Several, often-cited, taxonomic accounts purportedly redescribing S. orientalis are erroneous because they include more than one species in these redescriptions. These erroneous redescriptions not only confused the species concept of S. orientalis (Bleeker), but also confounded the systematics of similar Indo-West Pacific tonguefishes. Symphurus novemfasciatus Shen and Lin, described on two specimens collected in southern Taiwan, shares many morphological and pigmentation features similar to those of S. orientalis. Morphological data from a large series of tonguefishes collected in Taiwanese and Japanese waters, as well as molecular data from a smaller number of specimens from these locations, including the type locality of S. novemfasciatus, confirm the presence of only one species, S. orientalis (Bleeker), among these specimens. Symphurus novemfasciatus Shen and Lin is therefore regarded as a junior subjective synonym of S. orientalis. Symphurus orientalis is redefined based on a large series of specimens identified by a consistent set of morphological criteria, and a neotype is designated to stabilize nomenclature and systematics of this species. Symphurus orientalis differs from congeners by its combination of: a predominant 1-2-2-2-2 pattern of interdigitation of proximal dorsal-fin pterygiophores and neural spines, 12 caudalfin rays, 9 abdominal and 52-55 total vertebrae, four hypurals, 96-101 dorsal-fin rays, 82-89 anal-fin rays, 87-99 longitudinal scale rows, 37-42 transverse scales, 5-11 (usually) distinct, complete or incomplete, blackish-brown crossbands on the ocular side, uniformly white blind side, and conspicuous bluish-black peritoneum. Documenting morphological variation for S. orientalis represents the most important step towards clarification of the identity of this and other symphurine tonguefish species from this region. Reliable identification of specimens of S. orientalis also provides the foundation for evaluating the status of several other, poorly-known, nominal species of Indo-West Pacific tonguefishes that have features similar to those of S. orientalis. Improved identifications will lead to better knowledge on the geographic distribution of S. orientalis and these other species, as well as to improve estimates of biodiversity and the biogeography of Indo-West Pacific symphurine tonguefishes.
Introduction and history of the problem
Bleeker (1879) described a new species of tonguefish, Aphoristia orientalis, based on a single specimen collected from an unspecified location and depth in marine waters off Japan. This report represents the first reliable description of a member of Symphurus captured in the Indo-Pacific region. [Aphoristia Kaup, 1858 is currently (Eschmeyer 2012 ) considered a junior subjective synonym of Symphurus Rafinesque, 1810 and this generic assignment is followed in this study.] Information provided in the original description and derived from the accompanying illustration of S. orientalis distinguishes this species as a tonguefish featuring 100 dorsal-fin rays, 86 anal-fin rays, 12 caudal-fin rays, approximately 90 longitudinal scales and 40 transverse scales, and with an ocular-side pigmentation pattern consisting of multiple crossbands, a uniformly white blind side, and black peritoneum.
Somewhere in its history, the holotype of S. orientalis was lost and its whereabouts are unknown (Eschmeyer 2012) . Limited diagnostic information contained in the original description, compounded by loss of this holotype, have rendered it difficult for subsequent researchers interested in the taxonomy and systematics of Indo-West Pacific tonguefishes to adequately distinguish the species described by Bleeker (1879) . Of characters discussed in the original description, noteworthy is the number of caudal-fin rays (12) reported for the holotype, as this is one of the most important characters for differentiating phenetic groups of species within Symphurus (Ginsburg 1951; Chabanaud 1955; Munroe 1992) . In an extensive study summarizing information from several thousand specimens of Symphurus, Munroe (1992) reported that the number of caudal-fin rays is one of the most conservative and important diagnostic features for identifying species of Symphurus.
Several other internal morphological characteristics of symphurine tonguefishes also important in characterizing and diagnosing these species include the pattern of interdigitation of dorsal proximal pterygiophores and neural spines (ID pattern; Munroe 1992 ) and the number of abdominal and total vertebrae (Chabanaud 1955; Munroe 1992) . Indo-Pacific species of Symphurus can readily be separated into different phenetic groups based on combinations of the numbers of caudal-fin rays, abdominal vertebrae, and by their ID patterns (Munroe 1992) . Internal features were not reported in the original description of A. orientalis and it is not now possible to know what the character states were for this nominal species. Thus, the species concept of S. orientalis as envisioned by Bleeker (1879) is known only from the limited information available in the original description and the accompanying illustration of this nominal species.
Reliance on data presented in the original description of S. orientalis and the inability to compare the holotype specimen with other nominal species of Symphurus collected subsequently has resulted in considerable taxonomic confusion and misidentifications regarding specimens of Symphurus collected in the Indo-Pacific region. Jordan and Starks (1906) , for example, in their review of the flounders and soles of Japan questioned whether the specimen described by Bleeker actually belonged to Symphurus. Okada and Matsubara (1938) and Matsubara (1955) wrote identification keys for fishes occurring in Japanese waters, but did not list any catalogue information for specimens they examined. In their key to the species of Symphurus, they provided ranges for meristic and morphometric features for specimens purportedly of S. orientalis. However, based on specimens we identified as S. orientalis (Lee & Munroe unpubl. data) , data in Matsubara's study overestimates those for S. orientalis and appear to be derived from at least two, and possibly more, sympatric and morphologically similar species of Symphurus featuring 12 caudal-fin rays, including some specimens with meristic features much lower than those of S. orientalis (Bleeker 1879; Lee & Munroe unpubl. data) .
The works of Okada and Matsubara (1938) and Matsubara (1955) had a profound influence on another work, that of Ochiai (1959 Japanese edition; and English edition 1963) , which purportedly redescribed S. orientalis. Interestingly, Ochiai's redescription, which is based on catalogued specimens, reports ranges of several important meristic and morphometric features for this species that are the same as those listed in Matsubara's study (1955) . It is uncertain if Ochiai's work was based on the same specimens as those included in Matsubara's study (1955) because catalogue numbers for specimens were not included in the latter study, but it seems likely. Ochiai's study (1959; 1963) is the most widely cited work on S. orientalis, but his redescription includes data from several morphologically similar species with 12 caudal-fin rays. A consequence of being so widely cited is that the erroneous data in Ochiai's study has been perpetuated in subsequent literature based on this work and this has contributed significantly to the confusion and misunderstanding regarding the range of variation in morphological features in this nominal species. Chen and Weng (1965) , based on four specimens, potentially represents the first report of S. orientalis from Taiwanese waters, but, according to the number of caudal-fin rays (15) they reported for their specimens, it is uncertain whether they actually examined any specimens of this species. Specimens included in the study by Chen and Weng (1965) have been lost so it is difficult to know whether these authors counted caudal-fin rays accurately, or if their redescription was based on specimens of more than one species, at least one of which featured 15 caudal-fin rays. No species of Symphurus described to date has been found to have 15 fin rays as the typical count for caudal-fin rays (Munroe 1992; Lee et al. 2009a; . Although some individuals with 15 caudal-fin rays are occasionally encountered in specimens of symphurine species that typically have a count of 14 caudal-fin rays, we have never found any specimens with 15 (or even 14) caudal-fin rays among those species examined that characteristically have 12 caudal-fin rays. Therefore, it seems unlikely that the number of caudal-fin rays was accurately reported in the study of Chen and Weng (1965) , and the tonguefishes they examined belonged to species characterized by 14 caudal-fin rays. With loss of the specimens, their identifications will never be determined.
Incorrect information contained in the redescription of S. orientalis by Ochiai (1959; 1963) has been repeated in much of the subsequent systematic literature dealing with this species (e.g., Chyung 1961; Amaoka 1982; Ochiai 1984; Ochiai 1987; Ochiai 1988; Ochiai 1989; Shen 1993; Kim & Choi 1994; Li & Wang 1995; Yamada 2000; . Several studies dealing with western Pacific Symphurus (Munroe & Amaoka 1998; ) have also noted cases where different nominal species have been incorrectly identified as S. orientalis. None of these studies, however, attempted to resolve issues regarding the identity and taxonomic status of S. orientalis. Shen and Lin (1984) , likely influenced by misinformation on caudal-fin ray counts presented in Chen and Weng's study (1965) for specimens purported to be S. orientalis from Taiwanese waters (as evidenced by comparisons section in account of S. strictus by Shen 1984:141) , described the nominal species, S. novemfasciatus, from off Dong-Gang, southwestern Taiwan. In their description of S. novemfasciatus, Shen and Lin (1984) did not mention or diagnose their nominal species from the previously described S. orientalis despite the fact that it has 12 caudal-fin rays and multiple ocular-side crossbands, and also has dorsal-and anal-fin ray counts similar to those features reported for the holotype of S. orientalis. Subsequent studies recognizing S. novemfasciatus as a valid species (Munroe 1992; Shen 1993; Li & Wang 1995; Munroe 2000; Liu 2008 ) have never adequately diagnosed this species from S. orientalis or, for that matter, any of three other previously described Indo-West Pacific species with similar meristic features including S. septemstriatus (Alcock, 1891) , S. luzonensis Chabanaud, 1955, and S. fallax Chabanaud, 1957 . Consequently, the taxonomic status of S. novemfasciatus, as well as that of these other species, is questionable.
In recent years, symphurine tonguefishes have been collected by commercial fishery trawlers operating off Japan and Taiwan and these fishes are sometimes landed as bycatch species at several different fish ports in these countries. Recent collections of fishes taken by research vessels trawling in moderately deep waters off Japan and Taiwan (Lee unpubl. data) have also included specimens of Symphurus. Based on their relatively frequent occurrence and abundance in both scientific and commercial catches, these tonguefishes appear to be more common in deepwater habitats in these waters than previously thought.
A large number of the symphurine tonguefishes captured off Japan and Taiwan and preserved in fish collections in these countries have been identified as S. orientalis. However, based on shared similarities in meristic and morphological characteristics, it is impossible to distinguish these specimens from S. novemfasciatus. Most often, specimens from Japan have been identified as S. orientalis, while those taken off southern Taiwan have been identified as either species. In addition to this problem, among museum lots containing specimens from Taiwanese and Japanese waters that have been identified as S. orientalis, we have also identified several other diminutive species of tonguefishes featuring 12 caudal-fin rays. Taxonomic status of these nominal species is unresolved and currently under study (Lee & Munroe in prep.) . However, given the overall similarity of these diminutive species to S. orientalis, it seems likely that specimens of these small-sized species could easily have been misidentified as juvenile S. orientalis and included in earlier accounts for that species.
As mentioned previously, other potential problems regarding the taxonomy of Indo-West Pacific symphurine tonguefishes involve the status of several nominal species similar to S. orientalis and S. novemfasciatus including S. septemstriatus, S. luzonensis, and S. fallax. These species also have 12 caudal-fin rays and other meristic features similar to those of both S. orientalis and S. novemfasciatus. In the original descriptions of these species, none were ever compared and diagnosed from S. orientalis. Scant information, except for that provided in the original descriptions, is known about those rarely-caught species, which in the case of S. luzonensis and S. fallax is even more limited because we know these species only from information based on the unique holotype specimens. We currently lack reliable information as to how many of these nominal species are valid.
Symphurus orientalis (Bleeker, 1879) , as the oldest available name for an Indo-Pacific species of symphurine tonguefish, has priority over any other names proposed subsequently for this species. An important first step in stabilizing the taxonomy and nomenclature for this and other similar nominal species from this region (and beyond) is to more precisely define the concept of S. orientalis. Proper delineation of this species requires better understanding of the variation present in its morphological features. To address this need, we provide a redescription of this species based on information from the original description, together with new data recovered from examination of a large series of recently-collected specimens that were identified as S. orientalis based on their shared similarities with the specimen originally reported in Bleeker (1879) . We also designate a neotype for this species to further resolve taxonomic confusion between this and other morphologically similar species.
The large number of similarities between S. orientalis and S. novemfasciatus Shen and Lin, 1984 required us to test the hypothesis that specimens from southeastern Taiwan, the type locality of S. novemfasciatus, represent a species distinct from S. orientalis from off Japan. This comparison was made using both morphological characters and molecular information analyzed from DNA samples of a series of specimens from Taiwan and Japan, respectively. Recently-developed molecular methods comparing genetic divergence between nominal species can be useful for identifying cryptic species and disentangling problems involving two or more morphologically similar species (Victor 2007; Diaz de Astarloa et al. 2008; Pyle et al. 2008; Last et al. 2010) . While these molecular methods can provide evidence for taxonomists to discover cryptic (and often, undescribed) species, they can also confirm the status of invalid species (Byrkjedal et al. 2007; Dooley & Jimenez 2008) . Since molecular approaches do not rely on morphology, they provide an independent test to evaluate the status of different populations that share a similar morphology.
Because of the confusion surrounding the identity of S. orientalis and the status of similar nominal species occurring in the Indo-West Pacific, we lack proper understanding of the systematics, distribution, and biogeography of all of these fishes. Tonguefishes purported to be S. orientalis have been reported from a variety of locations including that off Vladivostok, Russia (Jordan & Starks 1906; Jordan et al. 1913; Okada 1938) , in Korean waters (Mori 1928; Okada 1938; Mori 1952; Kamohara 1958; Ochiai 1959; 1963; Chyung 1961; 1977; Kim & Choi 1994; Sakamoto 1997; Yamada 2000; Youn 2002; Kim et al. 2005) , off mainland China (Chu 1931; Wu 1932; Fowler 1934; Ochiai 1959; Wang 1993; Li & Wang 1995; Yamada 2000; Munroe 2000; Liu 2008) , and the Philippine Islands . Many of these records are based on species other than S. orientalis, so it is difficult to know the actual geographic distribution of S. orientalis.
Resolving the taxonomic status of both S. orientalis and S. novemfasciatus is an important contribution and first step towards understanding the systematics of these and other nominal species of Symphurus characterized by 12 caudal-fin rays and high counts of meristic features. This information, in turn, provides the foundation for better estimates of the distributions and ecology of these species, as well as improving our knowledge concerning the biodiversity and biogeography of Indo-West Pacific tonguefishes.
Materials and methods
A total of 94 specimens, including preserved specimens in fish collections as well as fresh specimens collected in the field, constituted the basis for data collected in this study. Included among these specimens were the holotype of S. novemfasciatus and 10 other specimens collected from the type locality of S. novemfasciatus. Tissue samples for molecular analyses involved a muscle biopsy from specimens taken in field collections made in Japan and Taiwan. Tissue samples were originally stored in 95% ethanol. Voucher specimens for all tissue samples analyzed were subsequently preserved in 10% formalin, transferred to 75% ethanol, catalogued and deposited in fish collections (see Material examined section). Institutional abbreviations follow those listed in http://www.asih.org/ codons.pdf, except that of ASIZP (formerly ASIZT), the Biodiversity Research Center, Academia Sinica, Taipei, Taiwan, and NMMBP, National Museum of Marine Biology and Aquarium, Pintung, Taiwan. Comparative materials for all other Indo-Pacific species of Symphurus included in this study are listed in Munroe (1992) , Shen (1993) , Munroe and Amaoka (1998) , Krabbenhoft and Munroe (2003) , Munroe (2006) , Munroe and Hashimoto (2008) , and Lee et al. (2009a; .
Methods for counting meristic characters and for measuring morphometric features and general terminology follow those of Munroe (1998) . All 94 specimens examined were radiographed. Terminology and formulae for interdigitation patterns of proximal dorsal pterygiophores and neural spines (ID pattern) follow those of Munroe (1992) . Morphometric characters were taken to the nearest 0.1 mm using either dial calipers or a dissecting microscope fitted with an ocular micrometer. Morphometric features are expressed either as proportions in percent standard length (SL) or percent head length (HL).
Description of pigmentation features are based primarily on freshly-landed specimens, with supplemental information provided from specimens preserved in formalin and transferred to 75% ethanol. Maturity was estimated by macroscopic examination of the extent of posterior elongation of ovaries and presence of developing ova in the ovaries (both observed by using light transmitted through the body). In species of Symphurus, no obvious differences are apparent in testis size between mature and immature males; therefore, estimates of maturity are based entirely on females.
To examine genetic divergence in nominal species, some researchers (Hebert et al. 2003; Ward et al. 2005 ) suggest using sequences of the 5' region of the mitochondrial cytochrome c oxidase subunit I gene (CO I or COX I) for species identification, whereas others recommend using 16S rRNA as a good model for assisting taxonomic works (Akimoto et al. 2002; Maretto et al. 2007; Lakra et al. 2009 ). We chose to examine both genes in an attempt to maximize the information derived from tissue samples. Total genomic DNA was extracted from 12 individuals of S. orientalis (identifications based on morphological and pigmentation characters consistent with those listed in Bleeker's (1879) original description of this species), including 10 from Taiwan and two from Japan, as well as that from 10 individuals tentatively identified as S. novemfasciatus (based on their capture at Dong-Gang, Taiwan, the type locality of this nominal species). For comparative purposes, analyses of DNA also included data from three individuals of S. strictus Gilbert (identifications based on comparisons with original description), four S. hondoensis Hubbs (identifications following redescription of Munroe & Amaoka (1998) ), and six S. megasomus Lee et al. (based on tissue samples of type specimens). DNA was extracted using the Genomic DNA Mini Kit (Geneaid, Taipei, Taiwan) . Approximately 639 base pair (bp) fragments of the COX I gene and 510 bp of the 16S rRNA were amplified using the following primer pair 16Sa-L (5'CGCCTGTTTACCAAAAACATCGCCT') and 16Sb-H (5'CCGGTCTGAACTCAGATCACGT') (Palumbi 1996) for the 16S rRNA gene, and a newly developed primer pair Symphurus-COIF (5'GGTGCCTGAGCHGGRATAATTGGHAC') and Symphurus-COIR (5'TAAATTTTTGKGTGGCCAAAGAATCA') for the COI gene. A polymerase chain reaction (PCR) was carried out using a thermal cycler (BIO-RAD, Philadelphia, PA, USA) in 25-μl reaction volumes containing 100 ng total DNA, 1 μ M of each primer, 0.4 mM dNTP, 1x reaction buffer, and 0.5 U of Taq polymerase (Genomics, Taipei, Taiwan) with denaturation at 94°C for 4 min; followed by 35 cycles of denaturing at 94°C for 30 s, annealing at 48°C for 45 s, and extension at 72°C for 1 min, with a final extension at 72°C for 10 min. The PCR products were then sequenced bidirectionally and analyzed on an ABI3730XL model (Applied Biosystems, Foster City, CA, USA).
All sequences were checked against electropherograms and manually edited using the program 4Peaks version 1.7 (Griekspoor & Groothuis, 2006) . In order to confirm the absence of stop codons in the amplified COI, we translated the nucleotide sequences with the vertebrate mitochondrial genetic code using EMBOSStranseq (EMBL-EBI, URL http://www.ebi.ac.uk/Tools/st/emboss_transeq/).
All sequences were aligned with CLUSTAL X version 1.81 (Thompson et al. 1997) . Nucleotide genetic distances, the Kimura two-parameter distance (K2P) (Kimura 1980 ) substitution model including transitions and transversions, complete deletion of gaps/missing data, uniform rates among sites, and between and within species comparisons, were also calculated using MEGA 4.0 (Tamura et al. 2007) . Trees based on sequence data were constructed by the neighbor-joining (NJ) method and evaluated by 10,000 bootstrapping replications (Felsenstein 1985) using MEGA 4.0 (Tamura et al. 2007) . Trees were constructed only to show divergence in genetic sequences among the samples analyzed. We decided to use the neighbor-joining method instead of maximum likelihood and maximum parsimony because our approach in this study focused on species identifications, with both COI (DNA barcoding) and 16S rRNA applied for this purpose. Sequences were deposited in GenBank (accession numbers JN678732-JN678801). '-24º57.47'N, 122º04.73'-122º05.43 '-22º22.29'N, 120º11.55'-120º13.28'E, mini-beam trawl, 336-395 Diagnosis. Symphurus orientalis is distinguished from all congeners by the combination of: a predominant 1-2-2-2-2 ID pattern, 12 caudal-fin rays, 9 abdominal vertebrae, 52-55 total vertebrae, four hypurals, 96-101 dorsal-fin rays, 82-89 anal-fin rays, 87-99 longitudinal scale rows, 37-42 transverse scales, 18-22 scale rows on the head posterior to the lower orbit, and usually with 5-11 distinct, wide (covering 4-8 scales), complete or incomplete dark, blackish-brown crossbands on the ocular side, an alternating series of rectangular blotches and unpigmented areas (both extending from base to tip of fin) throughout entire lengths of dorsal and anal fins, uniformly white blind side, and conspicuous bluish-black peritoneum.
Description. Symphurus orientalis is a medium-sized species reaching sizes to approximately 109 mm SL. Meristic characters are summarized in Table 1 . Predominant ID pattern 1-2-2-2-2 (83/91 specimens). Caudal-fin rays 12 (two specimens with 11). Dorsal-fin rays 96-101. Anal-fin rays 82-89. Pelvic-fin rays 4. Total vertebrae 52-55; abdominal vertebrae 9(3 + 6). Hypurals 4. Longitudinal scale rows 87-99. Scale rows on head posterior to lower orbit 18-22. Transverse scales 37-42. Proportions of morphometric features are presented in Table 2 . Body relatively deep and moderately elongate; maximum depth in anterior one-third of body usually at point between anus and fourth anal-fin ray, with moderate taper posteriorly from anus to posterior body margin. Preanal length smaller than body depth. Head moderately short and wide; head width slightly shorter than body depth, and much greater than head length (HW/HL= 1.05-1.28, = 1.12). Upper head lobe wider than lower head lobe (UHL/LHL= 1.02-1.51, = 1.18); slightly shorter than postorbital length. Lower lobe of ocular-side opercle wider than upper opercular lobe; posterior margin of lower lobe projecting slightly beyond posterior margin of upper opercular lobe. Snout moderately short, slightly rounded to obliquely blunt anteriorly, its length greater than eye diameter (SNL/ED= 1.39-2.11, =1.62). Dermal papillae present, but not well developed, on blind-side snout. Ocular-side anterior nostril tubular and short, usually not reaching anterior margin of lower eye when depressed posteriorly. Ocular-side posterior nostril a small, rounded tube located on snout just anterior to interorbital space. Blind-side anterior nostril tubular, short, easily distinguishable from dermal papillae; blind-side posterior nostril a shorter and wider, posteriorly-directed, tube situated posterior to vertical at posterior margin of jaws. Jaws long and slightly arched; upper jaw length longer than snout length; posterior margin of upper jaw usually extending to point between verticals through anterior margin of pupil and midpoint of lower eye. Ocular-side lower jaw without fleshy ridge. Chin depth slightly shorter than, or equal to, snout length. Eyes moderately large and oval, separated by three to four rows of small ctenoid scales in narrow interorbital space. Eyes usually equal in position, or upper eye slightly in advance of lower eye. Pupillary operculum absent. Dorsal-fin origin located at point between verticals through anterior margin of upper eye and anterior margin of pupil of upper eye; predorsal length moderately short. Anteriormost dorsal-fin rays slightly shorter than more posterior fin rays. Scales absent on both sides of dorsal-and anal-fin rays. Pelvic fin moderately long; longest pelvic-fin ray, when extended posteriorly, usually reaching base of first to third anal-fin ray. Posteriormost pelvic-fin ray connected to anal fin by delicate membrane (torn in many specimens). Caudal fin relatively long, with several rows of ctenoid scales on base of fin. Body with numerous, strongly ctenoid scales on both sides. x Teeth present and recurved slightly inwards on all jaws, but better developed on blind-side jaws. Ocular-side premaxilla and dentary with single row of sharply pointed, well-developed teeth. Blind-side premaxilla with two to four rows of sharp, recurved teeth. Blind-side lower jaw with three to five rows of well-developed teeth.
Coloration of fresh-caught specimens (Fig. 1) . Body pigmentation generally similar for both sexes at all sizes. Ocular-side background coloration generally straw-colored to dark-brown, usually with 5-11 distinct, wide (covering 4-8 scales), complete or incomplete, dark blackish-brown, crossbands; crossbands not continued onto dorsal and anal fins; some specimens with crossbands faded and indistinct or with uniformly brown pigmentation without crossbands. Anteriormost crossband on body region between opercle and vertical through anus; successive crossbands present on mid-body region to caudal-fin base. External surface of abdominal area usually bluish-black on both sides of body, but sometimes with same general coloration as that of ocular-side body (because darker peritoneal pigment obscured by abdominal wall and not visible externally). Background coloration of ocular-side head generally similar to that on body. Ocular-side snout light yellow. Ocular-side lips and chin region uniformly yellow to brown, margins of lips pigmented with small black chromatophores. Ocular-side anterior nostril brown. Upper aspects of eyes and eye sockets light blue; pupils bluish-black. Outer surface of ocular-side opercle yellow to brown, usually with same background coloration as that of head and body. Inner surface of ocular-side opercle and isthmus unpigmented.
Blind side generally white to light yellow with bluish-black peritoneum showing through abdominal musculature. Outer surface of blind-side opercle uniformly white to light yellowish. Inner surface of blind-side opercle unpigmented.
Fin rays of dorsal, anal, and pelvic fins uniformly yellow to brown; basal regions of fin rays and membranes covering fin rays light yellow, with diffuse scattering of yellow to brown melanophores covering entire fin membranes on both sides of fins. Dorsal and anal fins throughout their lengths with alternating series of darkly streaked and lightly pigmented fin rays. Basal margins of fin rays and associated fin membranes on blind side light yellow to light brown.
Coloration of recently preserved specimens (Fig. 2) . Similar to that of freshly-caught fishes. Specimens stored in preservative for decades usually mostly faded and with only remaining pigmentation consisting of the bluish-black eye sockets and black peritoneum. Distribution. Symphurus orientalis is known from voucher specimens taken off the continental shelf and upper continental slope including captures in Japanese waters at Suruga Bay, Tosa Bay, and the Pacific side of southern Japan; also in the East China Sea in the Okinawa Trough; and from several locations off Taiwan including off I-lan, off northeastern and southwestern Taiwan, and in the South China Sea off Dong-Gang, Taiwan (Fig. 3) . Based on voucher specimens, this species occurs at depths ranging from 200 to 520 m throughout its geographic range, with most captures usually occurring between 250 and 400 m. Symphurus orientalis is frequently taken on muddy substrata or a mixture of mud-sand substrata.
Literature accounts reporting tonguefishes identified as S. orientalis list this species from a wider geographic range including the Philippines , off mainland China, off Korea, and off Vladivostok, Russia. Because of uncertainties involving specimens previously identified as S. orientalis, reports of S. orientalis from some of these locations are questionable.
We did not examine the three specimens from the Philippines that identified as S. orientalis, which were taken at similar depths (299-320 m) to those occupied by S. orientalis. Counts he reported for these specimens are at the low ends of ranges of those for S. orientalis from Japan and Taiwan, respectively. Possibly, these specimens are S. orientalis. However, they need to be compared with other specimens from the Philippines with 12 caudal-fin rays including those that Chabanaud (1955) identified as S. septemstriatus and others representing another nominal species of uncertain status that we (Lee & Munroe unpubl . data) have identified among specimens from the Philippine Islands. Both nominal forms are similar to S. orientalis, but they differ from it in several of their morphometric features.
Although several studies (Chu 1931; Sowerby 1930; Wu 1932; Fowler 1934; Li 1987; Liu 2008) reported the geographic distribution of S. orientalis to include waters off mainland China (Bei-Jing and other localities), these records seem doubtful and none are vouchered by specimens. Li and Wang (1995) in their work on flatfishes inhabiting Chinese waters commented that reported captures of S. orientalis from off mainland China were "suspect." They, instead, listed the distribution of S. orientalis from Taiwan (based on Chen & Weng 1965) to the eastern part of the Yellow Sea and southern Japan. In an extensive study of fishes trawled at depths of 120-1100 m in the East China Sea between 26° and 33°N latitudes, Chengyu et al. (1986) did not report capturing this species, nor have recent collecting efforts off mainland China (X. Kong person. commun., 27 November, 2009) collected any Symphurus in the deepwater areas sampled off mainland China. Water depths off the coast of China are usually shallower than 100 m, and based on what we know concerning depth of capture of specimens of S. orientalis from other areas it seems unlikely to find S. orientalis in the waters off China.
Other studies (Mori 1928; Son 1980; Kim & Choi 1994 (based on Son 1980)) record S. orientalis from off the east coast of North Korea, or from Korean waters . Reported occurrences of S. orientalis in waters off the east coasts of North and South Korea are questionable because they are based, at least in part, on misidentified specimens. For example, identifications in Kim and Choi (1994) are based on data provided in Ochiai's (1959) redescription of S. orientalis, which includes more than one species (see detailed comments below). Kim et al. (2005) in their illustrated book of Korean Fishes record S. orientalis from Korean waters, and provide a brief description with a color photograph of a specimen purported to be this species. However, their description of S. orientalis follows that of Ochiai (1959) , and furthermore, the fish in the color photograph that they identify as S. orientalis is not that species. No voucher specimens were listed in any of the studies (Son 1980; Kim and Choi 1994; Kim et al. 2005) reporting S. orientalis from Korean waters so it is not now possible to determine if specimens included in those accounts are actually this species. Off South Korea and adjacent areas, such as the Yellow Sea, continental shelf depths are shallower than 150 m. These depths are shallower than those typically inhabited by S. orientalis (200 m and deeper) based on voucher specimens we examined. Most literature (Ochiai 1959; 1963; Amaoka 1982; Sakamoto 1997; Yamada 2000; Choi et al. 2002) as well as detailed collecting efforts in the Sea of Japan (Yeh 2001; Tian et al. 2006) , the only known deeperwater area off Korea where S. orientalis would most likely be found based on depth of occurrence of voucher specimens we examined, have not reported capturing specimens of Symphurus from these waters nor do they include the Sea of Japan as a part of the geographic range of S. orientalis. Based on the numerous misidentifications of specimens and the lack of documented captures for this species, we conclude that reports of S. orientalis from Korean waters need confirmation with voucher specimens.
Several studies (Jordan & Starks 1906; Jordan et al. 1913; Okada 1938) record S. orientalis from off Vladivostok based on Schmidt's (1904) account of Symphurus sp. from this area. However, this locality record for S. orientalis is doubtful. Jordan and Starks did not examine any specimens of S. orientalis, including the specimen listed by Schmidt (1904) . And reports of S. orientalis from this location are based only on the specimen listed in Schmidt (1904) . However, Schmidt's account of Symphurus sp. is problematic because it is based on an 85 mm juvenile specimen in poor condition that is missing most of its scales, has damaged fins with several fin rays broken, and because the description of this specimen includes so little useful diagnostic information that it can not be unequivocally determined even if it is based on a specimen of Symphurus, let alone a specimen that could be positively identified as S. orientalis, as suggested by its inclusion in the synonymy and distribution sections of Jordan and Starks' (1906) account of S. orientalis. Even though Schmidt states that his specimen lacks a lateral line, which is a diagnostic feature for species belonging to Symphurus, it is possible that Schmidt could have examined a juvenile specimen of Cynoglossus that was missing its scales and thus appeared to lack a lateral line(s). For juvenile specimens of some species of Cynoglossus that have lost their scales, it is sometimes difficult to determine if they have 0, 1, or 2 lateral lines (Jordan & Starks 1906; Munroe unpubl. data) . Sowerby (1930) , too, thought that Schmidt's account of a specimen of Symphurus from off Vladivostok was actually a specimen of Cynoglossus. Based on information presented in Schmidt's account of a specimen identified as Symphurus sp., we can not conclusively rule out the possibility that Schmidt had a specimen of Symphurus. However, if Schmidt had actually examined a specimen of Symphurus, we can confirm that this specimen belonged to a species other than S. orientalis because the reported number of dorsal-fin rays (75), if accurate, is well below the range of dorsal-fin rays observed in our specimens of S. orientalis (96-101; see Table 1 ). Thus, we conclude that reports of S. orientalis from off Vladivostok are suspect, if not erroneous. The record of S. orientalis from this area is based on the geographic distribution reported for S. orientalis that appeared in Jordan and Starks (1906) . This record, in turn, relied on Schmidt's (1904) report of an unidentified tonguefish specimen that we conclude is not very likely this species, if even a specimen of Symphurus. Records of symphurine tonguefishes from the continental shelf off Vladivostok need updating based on documented catches and reliable identifications of voucher specimens.
Remarks. The original description and illustration of the holotype of S. orientalis by Bleeker (1879: 31) clearly indicate that the holotype (and only specimen) is a symphurine tonguefish characterized by 12 caudal-fin rays and a banded pigmentation pattern. At the time of its description, S. orientalis was differentiated from other described species of Symphurus by its unique combination of number of dorsal-and anal-fin rays, scale counts and pigmentation pattern.
While the original description of S. orientalis contained sufficient information to diagnose this species from other described symphurine tonguefishes known at the time of its discovery, information contained in the original description has since proven inadequate to differentiate this from other similar nominal species described or discovered subsequent to Bleeker's study. Also, because S. orientalis was known only from a single specimen, the range in values for diagnostically important morphological features were unknown for the species, and this uncertainty has undoubtedly contributed to the inadequate redescriptions of this nominal species appearing in works of subsequent ichthyologists. Further compounding this difficulty is the subsequent loss of the holotype specimen of S. orientalis, which has eliminated any possibilities of knowing additional diagnostic characters (i.e., ID pattern, vertebral counts) about Bleeker's nominal species that would facilitate more detailed comparisons with other tonguefishes that have similar features to those reported for the holotype of S. orientalis. Matsubara's (1955) identification key provided a wide range of meristic counts and morphometric measurements for specimens purported to be S. orientalis. Ochiai's (1959; 1963) redescription of S. orientalis followed the information provided in Matsubara (1955) , but Ochiai's study is more detailed and also provides catalogue numbers of the examined specimens. This is the primary reason that his redescription (Ochiai 1959; 1963) of S. orientalis has been widely cited as an authoritative work on this species and data from that study have often been repeated in subsequent reports of S. orientalis from western Pacific localities. However, recent discoveries (Lee & Munroe unpubl . data) of several additional nominal species in the western Pacific region that have some similarities to S. orientalis reveal that Ochiai's redescription of S. orientalis likely combined morphological data for this species as well as that for one or more of these other nominal species. In continental shelf waters off Japan, two nominal species of Symphurus featuring 12 caudal-fin rays (same number as in S. orientalis), but with fewer meristic features than those of S. orientalis [in fact, more similar to those of S. microrhynchus (Weber) , see Munroe & Marsh 1997] , have recently been discovered (Lee & Munroe unpubl. data) . Meristic data for one or both of these species were likely included in the key appearing in Matsubara (1955) and in the redescription of S. orientalis by Ochiai (1959; 1963) as evidenced by the wide ranges reported for several meristic features observed for these specimens (dorsal-fin rays 86-100, anal-fin rays 74-86, longitudinal scales 81-87). In contrast, specimens we identified as S. orientalis in our study, which represent specimens from localities spanning a wide geographic range, including Japan, have a much narrower, and higher range of values for dorsal-(96-101) and anal-fin rays (82-89), as well as different counts for longitudinal scales (87-99). Chen and Weng (1965) recorded S. orientalis from Taiwanese waters. However, their report of this species from Taiwan is questionable because their redescription of S. orientalis indicates that specimens they identified as S. orientalis have 15 caudal-fin rays, whereas S. orientalis typically has only 12 caudal-fin rays (Bleeker 1879; Munroe 1992 ; this study). Unfortunately, specimens examined by Chen and Weng (1965) are lost, precluding possibilities of confirming whether the caudal-fin ray counts reported by Chen and Weng were in error. However, of the many specimens of Symphurus that we have examined, we have not found any specimens of species characterized by having 12 caudal-fin rays that had either 14 or 15 caudal-fin rays. We think that specimens examined by Chen and Weng were actually other species of Symphurus, such as S. bathyspilus Krabbenhoft and Munroe or S. multimaculatus Lee et al. (2009b) . These species, which occur in Taiwanese waters (Lee unpubl. data) , differ from S. orientalis in having 14 caudal-fin rays, but are similar in their counts of dorsal-and anal-finrays.
In 1984, Shen and Lin (1984) described another nominal tonguefish species from southern Taiwan, S. novemfasciatus, based on two specimens featuring 12 caudal-fin rays and an ocular-side pigmentation pattern with nine crossbands. Perhaps misled by the erroneous caudal-fin ray counts reported earlier in Chen and Weng (1965) for specimens purported to be S. orientalis from Taiwanese waters, Shen and Lin (1984) did not compare their specimens with those of Chen and Weng, nor did they diagnose or compare their specimens with Bleeker's description of S. orientalis from off Japan. Neither did they compare their specimens with those included in the redescription of S. orientalis by Ochiai (1959) . In a later study, mentioned some similarity between S. novemfasciatus and the "closely related" S. septemstriatus, but none of the other subsequent studies dealing with S. novemfasciatus (Shen 1993; compared S. novemfasciatus with S. orientalis or any of the other previously-named species in this species complex (see further remarks below).
Because of the many similarities between S. orientalis and S. novemfasciatus, the status of this nominal species needed to be evaluated to determine if it is distinct from S. orientalis. Variations in meristic and morphometric features of 92 specimens of S. orientalis collected from different locations ranging from Japan to Dong-Gang, Taiwan, off northeast Taiwan, off Ping-tung, southwestern Taiwan including the type locality of S. novemfasciatus, and from the South China Sea were slight and no clinal trends in morphological variation were evident among these specimens. Detailed comparisons of the morphology and pigmentation of the holotype of S. novemfasciatus ( Fig. 2A, 2B ) with those from this larger series of specimens of S. orientalis reveal nearly complete overlap between the two nominal species in many features. Several important diagnostic characters, such as ID pattern or vertebral counts, could not be determined in the holotype of S. novemfasciatus because its skeleton has decalcified (precluding observing these features from a radiograph). . Additionally, these two nominal species have similar coloration. Ocular-side coloration was one feature that Shen and Lin (1984) considered diagnostic for S. novemfasciatus among its congeners. They considered the nine ocular-side crossbands of S. novemfasciatus to be a unique, diagnostically important, character for this species. However, Bleeker (1879) had much earlier indicated a banded coloration pattern for S. orientalis, and we also found that many specimens of S. orientalis from across the geographic range of this species, including southern Taiwan, feature 5-11 crossbands on their ocular sides.
To gain better understanding of the genetic divergence among tonguefishes that we identified as S. orientalis, including those from the type locality of S. novemfasciatus, we compared partial sequences of COI and 16S rRNA between specimens from Japan and northeast Taiwan. Genetic divergence among individuals from these widespread locations was shallow for both genes (only 0.12% K2P distance in the 16S and 0.22% K2P distance in the COI sequence data). If S. novemfasciatus were distinct from S. orientalis, much greater genetic divergence would be expected between these taxa. Ward et al. (2005; 2009) , for example, suggested that, in fishes, an average K2P distance of less than 0.4% is within the range of variation expected within a species. The amount of divergence between S. novemfasciatus and S. orientalis (16S: S. novemfasciatus: 0.30% K2P distance, S. orientalis: 0.13%; COI: S. novemfasciatus, 0.26% K2P distance, S. orientalis: 0.27%) and between the nominal species (16S: 0.21% K2P distance, COI: 0.26%) is similar to that expected for populations within a species. Such shallow genetic divergence observed for populations of S. orientalis indicates a lack of structure among these widespread populations (Taiwan and Japan) , a finding which further supports the hypothesis that these populations belong to one panmictic species. Furthermore, the N-J trees constructed from both the 16S rRNA and COI sequence data also show this lack of structure between populations representing these two nominal species and also indicate that these individuals are members of the same genetic lineage.
Based on nearly complete overlap in morphological features and the low amount of genetic divergence among specimens from Japan and Taiwan, all evidence indicates that only one species is represented by this material. These data strongly support recognizing S. orientalis (Bleeker) , with S. novemfasciatus as its junior subjective synonym. Given the long history of confusion regarding the taxonomic status and identity of S. orientalis, it is necessary to designate a neotype to stabilize the nomenclature of this nominal species. Since the original description of S. orientalis (Bleeker) is based on a specimen from Japan, the following specimen is designated as the neotype of S. orientalis (Bleeker) : BSKU 44238 ( Figs 2C, 2D ): 91.0 mm SL; mature (not gravid) female; collected by O. Okamura, Nov 1987, from Tosa Bay off Kochi at a depth between 300 and 400 m. Meristic features of the neotype are: 1-2-2-2-2 ID pattern; 12 caudal-fin rays; 98 dorsal-fin rays; 87 anal-fin rays; 9(3+6) abdominal vertebrae; 54 total vertebrae; 4 hypurals; 94 longitudinal scales; 39 transverse scales; and 20 scale rows on the head from the posterior margin of its lower orbit to the posterior margin of the opercle.
Comparisons. Among Indo-Pacific Symphurus, in addition to S. orientalis (including S. novemfasciatus), five other named species also feature 12 caudal-fin rays (Alcock 1891; Alcock 1896; Weber 1913; Chabanaud 1955; Chabanaud 1957) . Of these, only S. septemstriatus, S. luzonensis, and S. fallax have similar fin-ray and/or vertebral counts to those of S. orientalis.
Symphurus septemstriatus is known from relatively few specimens collected in deep waters (260-730 m) of the Indian Ocean including the Andaman Sea, the Laccadive Sea off Colombo, Sri Lanka, and in the Gulf of Mannar (Alcock 1891; 1896; and 1899, respectively) . Opportunities to directly study the types and other specimens of this species curated at the Zoological Survey of India were not available to us. Nor is there any published information on morphological features of this species for any other specimens from Indian Ocean localities beyond counts and measurements of the holotype (Norman 1928; Munro 1955) . Records of this species and accompanying morphological data from specimens collected at localities beyond these Indian Ocean locations (e.g., the Philippines; in Chabanaud (1955) ) may be that for S. septemstriatus, but these specimens require further study to determine their identity (Lee & Munroe unpubl. data) . We do, however, have a photograph of the holotype of Aphoristia septemstriata, which provides some useful comparative information on this species. Based on our data, S. orientalis differs from S. septemstriatus in having more anal-fin rays (82-89 vs. 80 in S. septemstriatus) and its upper head lobe is larger than the lower head lobe (UHL/LHL = 1.02-1.51 in S. orientalis vs. UHL/LHL < 1.0 in S. septemstriatus). The snout of S. orientalis is rounded or obliquely blunt anteriorly versus pointed and narrower in S. septemstriatus, and the migrated eye has a more medial position compared with that of S. septemstriatus, which has the migrated eye located closer to the dorsal margin of the head. had noted a difference in number of ocular-side crossbands between his S. novemfasciatus (= S. orientalis) and S. septemstriatus, however, when a larger series of S. orientalis are examined this apparent difference does not exist as the two species overlap completely in this feature.
Symphurus luzonensis is another nominal species of western Pacific deepwater tonguefish described from a single specimen that was collected off Luzon Island, Philippines (Chabanaud 1955) . Chabanaud (1955) reported that this specimen had 10 abdominal vertebrae and 52 total vertebrae and thus only diagnosed his species from S. regani Weber, a species that has 10 abdominal vertebrae and a similar number of total vertebrae. A radiograph of the holotype of S. luzonensis, however, reveals that this species actually has 9 abdominal and 53 total vertebrae, and an ID pattern and fin-ray counts that are more similar to those of S. orientalis (Munroe 1992 Symphurus fallax Chabanaud is another poorly-known nominal species described from a small (45 mm SL), damaged, holotype specimen, which was collected at 397 m off Kei Island, Indonesia (Weber 1913) . No photograph or illustration accompanied the original description of this nominal species (Chabanaud 1957) , nor was any provided in Weber's (1913) or Weber and de Beaufort's (1929) accounts of the specimen, which they referred to as an unidentified species of Aphoristia or Symphurus, respectively. Further compounding problems with the identity of this nominal species is that Chabanaud did not return the holotype to the Zoological Museum of Amsterdam's fish collection (Eschmeyer 2012) . Thus, the only information on this species is that contained in the original description. Of interest is that in the description, Chabanaud did not differentiate his nominal species from S. orientalis, despite the fact that based on our assessments his species was morphologically similar to this congener, especially with respect to the numbers of caudal-fin rays. We found only minor differences in meristic features between S. orientalis and those reported for S. fallax (dorsal-fin rays 96-101 in S. orientalis vs. 95 in S. fallax) and S. orientalis has a slightly deeper body (BD 24.2-28.8% SL vs. 22.0% in S. fallax). Otherwise, little else differentiates these nominal species, a finding which questions the validity of S. fallax. Before arriving at a taxonomic decision regarding the status of this nominal species, more specimens from the type locality are needed to determine if S. fallax is valid and distinct from S. orientalis and S. septemstriatus.
Discussion
Most problems regarding the taxonomic status of many nominal, deep-water species of Symphurus occurring in Indo-Pacific waters are due to the limited amount and overall poor condition of many of the study specimens, incomplete and insufficient descriptions, and by an overall similarity in phenetic features among several of these nominal species (Munroe 1992; Munroe & Amaoka 1998; . Symphurus orientalis is now known from a comparatively large number (over 100) of preserved specimens identified by a consistent set of diagnostic features. Results of this study provide robust morphological data, a detailed description, and updated information on the geographic and bathymetric distributions of this species.
This study also resolves the taxonomic status of S. novemfasciatus Shen and Lin as it was shown that this nominal species is invalid based on the nearly complete overlap in morphological and pigmentation features between it and S. orientalis. In recent years, molecular tools (Tautz et al. 2003) including DNA barcoding (Hebert et al. 2003 ) and knowledge about DNA sequences have become more common in helping to resolve taxonomic problems involving closely-related species. With respect to most taxonomic groups, including some tonguefishes (Tunnicliffe et al. 2010) , studies of DNA sequences have revealed that estimates of biodiversity at the species level that are based on morphological characters actually underestimate the real diversity represented among the specimens (see also Hebert et al. 2004; Ward et al. 2008; Teletchea 2009; Tornabene et al. 2010 ). Molecular tools have been especially valuable in discovering cryptic species present among specimens previously considered to represent only a single nominal species. Cryptic species show only minor differences in morphology, and these minor differences are largely ignored as insignificant features useful for identification. Among tonguefishes, one example of cryptic species was found among allopatric populations occurring on seamounts in the Pacific Ocean when Tunnicliffe et al. (2010) observed large genetic divergence in partial 16S rRNA (9.0%) and COI (14.2%) gene sequences between populations that had previously ) been considered as one species, S. thermophilus.
In light of these findings, we tested the hypothesis that two nominal species might be represented among specimens we studied: S. orientalis which inhabits marine waters from Japan to the Pacific side of Taiwan, and a second, cryptic species, S. novemfasciatus, with a more limited and allopatric distribution in the region of DongGang, South China Sea. This hypothesis seemed plausible because these nominal species share so many similarities in their morphological features and pigmentation, but are geographically separated. The slight genetic divergences we found between populations hypothesized to represent S. novemfasciatus and S. orientalis, both in the partial 16S (0.21% K2P distance) and COI (0.26% K2P distance) gene sequences, indicated that S. novemfasciatus should not be considered a cryptic species. Rather, based on these results, close genetic similarity among these geographically separated populations (Taiwan and Japan) supports conclusions based on morphological data that S. novemfasciatus is a junior subjective synonym of S. orientalis.
Despite improvements in our understanding of morphological and genetic variation in S. orientalis, a large need still remains for more reliable information on several important biological aspects of this species including its geographic and bathymetric distributions, diet, reproduction, life history demographics, microhabitat preferences, population density, and spatial distribution. Better definition of the species concept of S. orientalis and an improved understanding of the morphological variation within populations of this species should lead to more reliable identification of specimens of this and related species in the future. In turn, this should lead to improvements in data documenting its bathymetric and geographic distributions and should provide better insight into the ecology of this species.
From a systematics perspective on the genus Symphurus, now that the status of S. orientalis and S. novemfasciatus has been critically evaluated and resolved, the task of validating the status of similar, nominal species and other populations of Indo-West Pacific Symphurus can begin. Questions still abound considering the status and identity of S. luzonensis and S. fallax, which are known only from holotype specimens. It remains to be determined how many other Indo-West Pacific species, together with S. orientalis and S. septemstriatus, compose the species complex whose members are characterized by a 1-2-2-2-2 ID pattern, 12 caudal-fin rays and high meristic features. Further expeditions, both to locations where specimens of rare and poorly-known species were originally collected and also to those areas that have never been sampled, are needed to provide additional specimens to resolve the systematic problems surrounding these tonguefishes.
